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1 

mmipm<o$>z> pt^ $ nfc js*<k*iiib*«R*^ 

ti$Lfrb9VM\z 20 u m£l±cD|iT*tSW 5>ttxv^5 r. £ Sr 
tttt t -f 5 1 * fc (4 2 flBtt«>¥«tt3£B. 

[»**4] T«BJ««, ABO3-T? 

u^mWit LT#&LT^5¥-J*te£eBK*J^-r, 
JWttflUfl © *> 5 *t»-C»* $ *tfc|g,Erffc*IStJ**IBW J , 

1 0 %w±&*ig-t-5 <t 0 \zmn bti 
-t v ^5 r. t sr«f* t -r z> ^mttmmo 

•r58t**i~4<ov»i"na»»-fB*«) i i fc **3fi«. 

Ol't'hP t , Ir.Ru. I r 0 2 *JJ:t)«R u 

«<7)if^ft£lBo « 

SW&JR^tifefim^)KjJ s , ATC^t UPb Sr-g-tfr 
£ £#i!Sc t #ig 1 ~ 8 <7>V^ ^AMC|2«ro^flE 

3£Bo 

l 0 ] ffiSB&Attfc4MS«fflKa*. PZTl 

1] ¥-m&-mm±.iz.. r&mm. abo 3 
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imxm 1 3 ] mu^mitmrnmrnmi:. hUibt 

H^T^ib^Mlt- 20/i m«±CDi(iMT'S:tt btbTVS r. b 
[!»*3Si4] ¥*#£*-hfc> TSBS«> ABO3 

m+xftmzntLfa&immmmWh*. ^mi^-mmmm 

01 0%WiSr«®i-SJ:5^ft5r tZmmt-fZ 
R u O 2 a»fe * 5 W i 9 3Btfix S*«*fWSr*ffiJB t L 

tftsr t*mmb-$-z>ffi-&%.i i~ 1 4<£>ivf;n*> 

1 6 ] pflE*g^^MH)*«SI*3 <t t>'HfrlBT§l5 

/<?->'MmzBrfL-t?>Zbi:¥fWlb-rzm#mi l~ 
[ff*JSl7] BulEAB0 3 T*^^iX-5'<ny^^7^ 

r tt#i8tt5»*« 1 1 ~ 1 erov^-fn^iciEttw 

im**& 1 8 ] HuiE^^^t^mfr^. pzti 
(D&m&frx'ibzm- (D&m&ftb&mttz ^ i sr#'<a 

iriTSiS^JSi 1 ~ 1 8rov^i*tt^^lE«(0^fl£SIB 

is*** 2 0 ] Btrsess— ©j*«i*fl=-e, &m&itvom 
mft<omnbt£ZGi&&mw&#x<oi-'<x$:m^x. 



3 

JlW^-fS r. t ^^mt-r?.lf*3S2 0Stii2 11s 

[§t*^2 3] mmB^mt ltz r iT i comx* 
xmsmz&b Ltz&itxi&m-tz r t «r#mi-r5ft 

*Jf2 0-2 2<7)V^tb^^l2«<7)^ffSI®OMit^ 

*fco 

[fS*JS2 4j ifrlEB5t^i: UZ r i CD 5c iff 

L&v^^-cf&iigi-s r t &®mt-fz>m*m 2 o~ 2 
[3*$£ 2 5 ] wi-(Dm&3kwx<DV)mmiita±mm 

te&tbf$.mi-Z^k$:W®ti-?>tfljtm2 0~2 2<75i^ 

[tit*jg 2 6 ] ^b#©*i«^jsw^^^ zstsmn 

k*¥fWi.birZ>mX%i 1 9 ~ 2 5 cov^tv^^fS«co^ 
[M*JS 2 7 ] milE^^B#c9^HR®*^ 450 "Cl^T 

r*fc s r t t -r ^ it*3S 2 6 mmv^mtemmcD 

[0 0 0 1] 
[0 0 0 2] 

• Ti?-fe^ • x<^y— (DRAM) ^^fS^f^W 
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"CP b (Z r, T i ) O3 (KT Tpz TJ <tPf-£) ^ 

mmfcmm-i. m&t&mmk lt (b a , s r ) t i o 
3 («t tbstj ^(ommMi^M^m^^x 

mte^y^-ytttmz&m-tztx'. T&mmktezm 

[ooo3] mmcommji'fe t Lrt^y^y^, * 
[ooo4] ysufsum-i, nm&m^m^tzmm& 

*£ffHttaJcl4 6 0 Ot^fe!? , BSTC94§-g\ ^^ffi 

[0 0 0 5] 1kK*/< •y^mi. hbLX, fig 

30 m-t-Z±9 5 S'jf^<Z>^*S^SrfflV\ A r +0 2 /7^ 

t^io-Cl*)— 'T'yX^^A^t? — £:_hl-f-5 

a*a> •!) x pzt +^-^331 

««*#tt?r*-r*gBi^a*ii 6 0 Ottfc 19 . B S T 

CO^, ?E^^^mft: ! lttt5r*-r*£Bl'(bmSl46 5 0 

[0006] ^(ccvD&tt, mPt*tf*<oyimxtim 
gimizti-fz>Wim&^mft. u l s i (d^ffl-rsm^-co 

mmit&ffikl,xmmX'hZ>k%Z-(bixZ><, ty??^ 
^.COffifiicTC^IT-foS^JlliB a , Sr, Bi, Pb, T 
50 \, Zr, Ta, La^t*T% ii^^Tk^^, mt%>) 



5 

[0 0 0 7] U^L^^b, r<^«t 

7^^y^^32#4175^ (Jpn. J. A 
ppl. Phys. Vol. 3 2 (1993) P. 41 
7 5) \ZJRM<0. :©«I*fti:SV>fcPTO (^*^ 

: p b t i o 3 ) <D&m\^\,^x<Dmmz- iiXfi, 

PTO(Ofi8Btift«tt5 7 oti^ 5 

100 0 8] m$ t^SSilft: ^ U J; |>'D R A 
TV>6^ K*#ffl^^T*6 0 O'Caa^i^iSMJPlK 

[0 0 0 9] ^**KB^*3ftWftfi8ffi^oV^T»Mi- 

joii^i^w^Mt^M^fc^o DRA 
y =i v0>*aBf;:**0>ift»Bti: it s i o 2 ^s i 3 n 

V\ -ZCDtztf), 1 9 9 5^^!?A • • -f<t 
=^^T-f ■ tf4*J=-X h ■ • y-p—jojv • 
X ( 1 9 9 5 Symposium on VLSI 
Technology Digest of tech 
nical Papers) pp. 123 "Cii A 1 ^75> 

— 3 -^/P - xi/^ hay - rvM x - ^ —TJ is? 
• t^-^/I/^'-I' v^x^ h (I n te rna t i ona 
1 electrondevices meeting 

technical digest) 1994, 
p. 8 4 3C(t ^y^ynyiCTiN^yr^^/U 
Srfll^T P Z T&&&m&i-Z&ffi&j&^btlX\,^Z> 0 
DRAM^oV>tlt Mx(l ■^S/a-JvU • 
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v^oi^h (International electr 
on devices meeting techni 
cal digest) 1994, p. 8 3 1 \Zi^ 
tit}) is!) ^y7 P 7^±l:M^nf:Ru0 2 /T i NT 
MilCSTO (^*^m* h^f^ : S r T i 

o 3 ) WKfeAKU SMMt^SWI^bixt 
[0010] 

[0 0 11] JI!R**t)L<l4»»S#^*3- 
SftWtaXte, JfBi7 (A) 5 fc, 

gffii 1 0±^|gT-5>«ffi*l 1 1 , * • KWV 
HB«i 12, MSi l 3l?=SrMUci N El l 7 

(B) JBMI&tHRi 1 4«r«tttl^*/u 

/7^i 1 5Sr^L^±^ s Tsusffiiei 0 1, mm 

20 IftlWRi 0 2*5J:t/±»»«Bli 0 3Srl(B*fi8l«-f 

[0012] SS»Sflc*;fcfi3fi»§®fM * y -^4<7)T 

semfiii: pt. ir, r u^^ft^m^rttb 
#«ftwi 1 o 2 o«3»«a Lfc 

#tffiT*fT9ri:tr^^ e L*hU Hi 7 (B) iWI 

[0013] Hi 1 7 (b) s-crai«^xy 

fy^Sttt, El 1 7 (c) [ciTk-tXoitZx-y?-^ 

[0 0 14] ^t^X\ *HiJSAtt. 1-053 
2 3 9-^-(C^oV>T, m 1 8 (A) cfc 5 t-s 5tt-T 

»m«ini 0 5&^?^^?i,xmj£j&vt<DTi®mm& 

M&Ltz'ik^ mis (B) I:*t«t5l:*i»»il0 

6*5it/±«FP««Bll 0 7«IU ±«fS«««^*3i 
5^ y^^^*LT^f«JES*^±«B««i: 
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M»i LT*DI-T5i tiS^ti-efct), t£3lS»<fc9(-± 
[0 0 15] LfrL^VijjmX'b, ffiilCM^- 

[0016] iesv^S-fbiatfir^i: Lfcvvfrifc ^ 

i: LT, 10-219184* (* 

UI^BH) KT\ ^J&*i.«£4 5 0 c CJ&I.TlcT-#?> 

[00 17] Ltf»U $&fc«&»fc:8*Bt*it»t>;fc*S*. 

[ooi8] #»wh\ - ± o tm.m* * ?> ^&&-r 

r t Sr 

[0 0 19] *3BWtt, «fi*^Sr*-i-5#^fr 

[0 0 2 0] £ bK^SSWli, ^^«ig*s»/Wb$nfc 

i^t-fcott, &mmityomw.#. m^n^i-f 

h^a£co;i£ B B B fc&{&?fitcT5iJiiKm\ «M4*JJ;OtflMB 
ttlcff fife***-?**?- 5 ¥&f*:i£E»$8ii2fffi«r« 

[0 0 2 1] £e>fc#3SWti\ *a*-f SrW-rs^** 

[0 0 2 2] 50 
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fl-fflj »c ^ B B B ^fiK^rtg ±© $ fix v > 5 r. 

[0 0 2 3] -£tz*&Wtes *MMM£*±fc, TSPm 
ffi, AB0 3 ff StlS^n^*^ H©MSftfe 

mmmnK ^mt^mmmm^ 1 o %w±^«s-rs ± 5 
[0024] #*spnc*5vvc, miBfirAfbMibVttii 
[0 0 2 5] MIE^B B B<t;ffiajWfl;if 

[0026] s&fcjWMitt, ^tgfcss-hfc, rscrn 

«««c«is i tfJhft|Stt4&4*iail£lXJB £titz®&m*i>m 

mmm* o t7 w ^m»mm<o9nm^m 
s^T^$tifc^ B B B {b*fb^mHI^. mrier u-f « 

t>*^ B B B fk«iJ!)*mfli±fCHfjfa^®&ifft^mfrJi^^ 

«ri SrKr«i:i-5**«ES6«O«3t*ife^|«-f-« 0 
[0 0 2 7] ^frSS-hi-, TIfBm 

«i*of;7Kffiit Lxtffri,x\,^*mfrmm 

^w)tt^fflrofe5M^T-^§tifc^ B B B {t:^^m 

[0 0 2 8] *3SW©«3t^«fe-Ctt, MratA4k4lMb« 
«KfcJ:W#nET»««*Jii5*-t-5WWi: UTIS]-o* 
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[0029] intz*mw(Dmmjjmx'^ mm^mmit 

[0 0 3 0] *<Djjmt lt> BtTES— «>fi8BI*#-C, 
[0 0 3 1] &5VM4, BWE*-©^IK*#-C, &J5RS£ 

<t1M*«ft0>l9i**i: fc 

[0 0 3 2] 

[0033] iiiiii, mmmttteifc-rzmo^ m-&<o 

(A) (4>7^n— £#£T7p-rt><E>T\ !7^n— 3011 JO 
l:#|Of y/3 0 2«^5 o ^^7*30 2©* 

(^f±, sjiJif^as^jftjgfiRsnfcTepasTw 3 o 3 

^#4LTV^ 0 @l (B) (4, ^©Tffliift7W3 
-Y 3 0 3G9<£lcf4#M&<7)TgBl;^3 0 4 A5|9:ft f,tlTV> 

So 

[0034] zmnm*?'** *iz&^x, Tgpmfiiffi 

mtrf-v^mWi^^XX/ \ 0*bl/1 00 0g« 

[0 0 3 5] #*W#©IM+-C»±, TSPmffiroW^Srffl 

t, ->!)3 >K{fc«*©ie»«±T?«:il$iB<bi6«ien 9 K 
<v\ 

[0 0 3 6] &J^fctelitt{*BI©**Bj&ft#ifcfc::J3V'> 
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[0 0 3 7] @2lt *^M{-*5»f5TlPPSI1Sr H**J 

<t 5 t-, tspsht W 30 3 (omm^Tunmtm c 

J:5»^KiS&tta^*KttlSEett^fc5i»«*f*sf (BP 
*>, INIfl;ffil&*ttflt 3 0 5 ) ^Kf-tSi:, TWjUffl 

t®nm ±x i>mmi& \c btiz>tL#>xibZ> 

[0 0 3 8] m 3 (4. TSP€1STU^CDJli22Srt£*:Lfc 

&ifMt;ttJib*ttR 3 o 5 £T'<z>sa?td (4, m.mm\tm?> 

14, |^A^[^09^(r£2.S«^«^tb L- 5> 5Sg8f-? 
*»*b*t*v\ J*^St4aK>tetScigSi{4, WW*sJ:t/* 

r*Bietta©i£«f[BE«ij t lt, **«j»-**«-*«> 
# ir < ^<dx\ f8.mm\±m<Diizm9g.Mit>h s 

te«fe8gffi(4g< 45. 
[0 0 3 9] fe v 5E^^tf^^«^^^)5)c-t-5^ 
14, 1 X 1 0" 2 ~ 1 X 1 0 P a eS©J±71, 3 0 0~4 

f4, -fstmi<a±2 o At mj^T©®Gi'cawi-r t/j5-e# 
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[0 0 4 0] Sg8fdf4, ©EJKfiK©ffi^*»P>HV>< 

b«E<K^U-CtiHIH4raJH<C<, ifcTfWttt 

«HcttT»e*ra±©#«*i (B3<t>oq) sn±<omm 

4@ q W±T' 1 0 /i m*ffl, #f £ L < 14 5 *t mJWT<£>3OT 

[0041] *£i!Mtiiig)*fugtt, *ieauz.im 

•?*>«. <£oT, El 3 ro*S B 1,^*Sb«mSI 3 0 5©BW 

(4, r.w»*©Ejgfifcnrffi«et±w«$*Sjfi5Kt?*)*. fi»J 
[0042] &7tm*^temimm < mfc*Kf$.-tz>m'& 

(4, ±IStl5]C 1 X 1 0" 2 ~ 1 X 1 0 P a@*Wj±^, 
3 0 0~4 5 OtMOiM^ltt'tt, ^Ciott 
#*J>Sfc«i4*, a^ri 5^m^±, »*L<l42 0|im 
J&LL, $fe(C»^L<(43 0 /im)y,_hT-fo5o tBW£2l? 
< L&ttftf4ft kfcV>a£tfS^pg>3 , 1 OOfimK 
±, $ 5 0 0 ml^Jii: LTt £V\ £6>fc:, mM 

[0 0 4 3] Jfc&WKii^T, T^fflffi-tifeHl^Meb* 
*®l(4, ftifi-*-53l*0!|-C*i-J:5lC *(c|h)-w</u 

et£«o^»Kl4i£«asftv\, U=fc, «iSrft:4iftJltj*ttffi 

[0 0 4 4] #38 Sfl cogger. CD 4 5K, (a) Tgf$« 

«tP]«-»«)»ia{kii»*aB!**, (b) r^-Yjifflw 

sestet;:, (c) «fi{ta«er*^taBa*sj:tj«»tt-^ 
la^tLxv^^j-fo-Sc t£o-c, iwmwt&ffitz-tm 

•3, i|g^b*tSj«*)BU4a^<O^Srt5r«b*s^T- 
CDJtfE^ g SrrSfc-r Pg 9 W I- # Six 5 1 © T-$> 5 . 
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[0045] h 4 14, T&mm&zv&MiikWifihmmm 

•5, ro±?iatt< 7K« (#{reg^) coram 
mx-b+ftKtii&ittmzZo 
[oo46] @5 (a) i4, T&mmr u^comw^^ 
t»«« 3 o 4 1 is] - >v>mg>ikmmm9m 3 0 

5 (y$-oTSP«1l) Sr«?*Lfct>ro-e*>5. ^coy 
=• -CDTgP*Hf4, Sft^T-t UTI4ffifflL^V\ ~co 

-TSB«1l^^$ixT^-5i, TgG*1®T W i:^ 

20 IStraiflcoTgP^SiSrJfc-^-Ct,, ^S^k^mfffl^co 
MS-^Kipro^— t£asffifcTft±i-5^illris#ib*x-5„ 

[0 0 4 7] £fc, 0 5 (B) ©<t 5KT&PIHS3 0 4 

4 13 *%^'<&-^*2>%ti&f$.i.xi&&itffi9}mmm3 

8b»«Bl3 0 5^BWW (*fcl4HB?L) dS^ft bixTV^T 
fc4V\ 

[0 0 4 8] *^^X-{4, III 5, @6f*ti: 5f-, ^ 

B B B <b««i*mflias^gf sixtv*^ Bum (*fc{4^ 
7L) *s^ttf>ixTv^-ct«fcv^s, ^BHsLi 

J0 (15 (B) ) v ffi,mh3 (1216) 14, HuijIiW^BIStS 
*»ffitt*©tt*KBIJ; t)^#v^t#f4, 7Wi91< 

H6(DTw-i'{ftijw^Bi3^ ; fii()*a:ii*Mwias, & 

8b*«gt!4SJBfi8*ix-CV^»-§'i:IPIC-C*>*. 

[0049] ins (b) co 4 ^> \c^ B itm^mm.m^ 

^0 fcSggti4, 7Mi5«t- rr u-Y^wS^<oTlfPffi 
«*»&BJMB;fiH4a«)ta:*reilfKT«)B3(tj iv^*<*Sr 
SlfcLTVixf44:v\ 

[0050] fSj, TScmiir i/^©/^-yMtt, a 

*(4B 1 ± 5 *E*r?K*fcttft^«>T«BS««iS: 

^->PSbixst.coT-i4^< , -e©^ *<Dmmiz®i-i 

^.m^^m<DW:Wiwm^Tnm&^mxx. 7ms« 
50 ^b^fti|^>f§ B a B ^^^^*sW±cotI{c/ t e?)4 5 i-iS 
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[oo5i] isj, r»ms axm&itmmmwsifi. 
*itv^„ ^tit Ltii> ^ya^m v-y^ 

fflV^btVSo T^«Hra«5^«HS»*0. 0 1/*mJ£l±fc 

[0 0 5 2] *38^t*iV^-C, T»««l3«fcWI$iftft*fi 

iWlg*ft:»lb*«IR«)*ffiB (&Mttfl4IMJ»ttttllE* 

tiTPMil\ rc^illMittli, Pt, 
I r, Ru, T i, W^WilSiii^JS, fDMitVoidX 20 

t, I r, Ru, I r 0 2 , R u0 2 , T i N, WNAW 
4 L < , ftlz. Pt, I r , R u , I r 0 2 , R u 0 2 ;W 

[0053] L-fci#©T*e(*. iMit-^ 

:M5T'#5*\ P t ©T*!5\ T i ©±(CT i N^Jl 
LfcP t/T i N/T i Ifig©*^, T i N/J5T i COte 

i NtfflSftfc (ill) KBfflLfcilti&fflfiSSrfcSfc 

ft, ptt din \cm\ti-rzt)K '&$k<D$LWkJjmt 30 

^oyt*J^asfe5 0 =>^^2? h:/5/f*i(::«:W<k,i§3?/8 
v^tlT*3>9, $ £©«:£©£ bKTJgKWg&taittfc 
P t/T i N/T i /Wlfigt, *%KcOT«imiSJb'i 

tffgi&fls1lt«j*«flt±: LT$fiSlcfflv>5r t^-C#5. 
[0 0 5 4] sWBWfcfcv-C, T«PflMi*t»tll$iftfl:*t 
»*«R*t £ -co*t^T-^fig L-T t > »fc 3 tt WC 
MLtt i:**>ibT"b iV\ L/S>L, $8igie©f8iB&{k 

[0055] *«we*JH6«iii: urfflv^bixSAB 

LTti, STO [SrTi0 3 ] , BTO [BaTi 

O3) , BST [ (Ba, Sr) Ti0 3 ) , PTO CP 

bTi0 3 ] , PLT C (Pb, La) T i O3) , PZ 

T CPb ( Z r , Ti) O3) , PLZT [(Pb, L 50 
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a) (Zr, Ti) O3) , PNbT [ (Pb, Nb) 
T i O3) , PNbZT [ (Pb, Nb) (Zr, T 
i) O3] x *HH*^tlb<D&mmikVO<P^Z r 
HSm-g-i-liZ r £H f x Mn£fcf4N i ©'>&< b t> 

[00 5 6] icO'f-C-'b, A7CKSA: Lt P b *S$s t>© 
##*L<, #|:PTO, PLT, PLZT, PNb 
T, PNbZT, *JJ:t/rttbCOtpr-Z r3^£*L5*§ 
-g-f' Z r £H f , Mn*fc(*N i <D'pl£< b t l^S'i 

[0 0 5 7l*^t'li, :ci94AB0 3 T'*^ 
5^o^W hffiieS#igSr*i-*&«*^k«W»ttflE 

-ecof^cofie;Bgic*5(t3^2co)5)cflI*fri:^S^ 
±K|5]— ©&f*-Cj£« S:fT5)*S^ifeS'*fLT, 1S± 

j&fiL&ftom-n&jm&ftb. ^©mic, nrnzntzV) 
©jsm*** bx*j&m4kft*&x-. ■en j eix*a**ft«r 
AS-*-*:: bizx t>, iai*jt±, ^tt, sfeiSi^t'bi-'fi 

[0 0 5 8] rOi5 4^I*)£i:kt, W^tf, 
(a) JB-OfifcBI*ftt?, ^JS^k^fl«fls©Wifsfi:^ 
5^#S*m#*©-f-^T£fflv^, flfrE*att*tW 
±lc-<n/^*^ hM3^Bli«jg©^ffl©E*fcf4^fflg© 

(b) ^-©J*BI*#T', ^Jl^k^ 
®#:©J!g3|sfi:/f5*^JR*f^^©-SI5©*-Srffl<'^ 
T, Bma*«14*f»±»-^n^*>f hMJSal^it©^ 
HB1^*/c(4D]fflg©^^fTVN, ^-©fie«I*{tT-, r 

[0 0 5 9 ] -fiS;iC-<n/^^^ hM^al#^»4, AB 
0 3 _ C**ixA5c*ttA-^'f hJ^At), B5c^i4Bi^-Y 
HIA5. rit% n tlE-«iW : >WA5c**5J:aB3E* 
b LT{i«l»©^m5cigSr-&tP«-a- , bfo5o "©4 5^ 

&**tt*m±Kftfflj«ft«:fr3»£\ ±B (a) ©4fe 
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ft^^riiaot, 4: <0#ffi<fc 9. EIr] 

[0060] a 

fflifl PZTS:*Bt-f6»^aBWJ»tt«rtofcfifc 

fib&MPb (DPM) 2 S10. 2 S C CM, Zr 
(O t B u) 4*^*0. 05SCCM, Ti (OiP 
r) 4 fit0. 2 5SCCM, N0 2 tfft£3. OSCCM 
<D$k\*X+4 0»B*ilfc«, Zr (OtBu) 4 »tft 
0. 2 2 5 S C CM, Ti (OiPr) 4 ^fi 0 . 2 S 
CCM, N0 2 S13. OSCCM^IIlT, Pb 

mnffi&&Mik£&tik$<Dm*<D (Ti+zr) /p 

[0 0 6 1] ^(7)0#(7)^S^(Z)K^^rt(7)^^(7)^:J± 

ttu 5 x i o -1 p a t tfco ISiLtiivyayttfc 

5 0 0 n mM t/r> !J =i y>x/>-±^ 

9 P t»2 0 OnmffiliLfetOfeffl^fc, 

j*BSfl#IWtt6 o oWi U r^R*^SJKJ?fi^ i o 

*£>/c 0 ffij&itteP bflfcS^O. 15SCCMOtSi: 
fc*MW*fcaN-*a** ^r^m, PbiMo. 25S 

[0 0 6 2] ro> X 5 f-— £^>M*fWtA, BiM 
h Pb^Zr, T i o»rt«rft^*IWt^*to 

*«ea«(i»»ft*iiii36s^rtB-efc*r k&t>frz> 0 -ft 

fi, PZT$Bt»«U Sft$ntPbOift5o P 
ZT±©PbO^*ffftl4fi<, Pb*iAItt»# 

^*p ZT«B»wjK^/f»t?tt*BlttjBwb*v\ 

fc, T i *3«tt^Z r SlEJiCOP bOHS 

« c f I ^Jtt«i"Sll(rK*ffi±"CT i t b< fiZ r 40 
U ^ffi±{-@^$ftS 0 ffiot, &5S«iB*Jf-Pb 
ro^ottTi, Z r irJS-a-e^&^P b te^CfS* 

[0 0 6 3] Pt^I rH^/;lffi±CPZT, BS 
±"efttlBt*5Wlt P t ^ I r k^otz1f£&ffim 
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ftfe^>ffi*^«toTifc*l9, r?)Stffi$l*£/£J8lb<fc 5 
«±-C(OIRWXf^(0»/l?S»*, *5«tVf+#«*fiPZT 

[0 0 6 4] $e>^**M#fi, AiJ->T h^A5A5c* 

t*s»*Uv\ rcoi:^OA7cmcoiS*Pa^. IBSi|« 

£ 0 r<£>4:#. AJclR*yi:fiB7clR^VN<o^xi*"e 
«fig*ftS#7c*©»^tt. ^rftb^ttitei^Jttft^J: 
«9*tf><bft£o 0»Jx:«. PZTSr^BI-rsS^ T35m 
J: tfteiif fctttt«««-h-C P Z T ©«I8^S: jB r "T 
tt^^-^Hg^f**. ^tPZT^SgiilPZT 

P b JDK»G> < ft S <fc 5 KftiSflrt- 5 w 1 1- <t 

ot, «A5c9KoStt«^«S<D«A«rAKLJ: 5 4: b 

r^^±^S»ft«SS^Si-So 

[0 0 6 5] «/£5ui(ftf>*T*A5u3tiT*fc5 P 

b^tt Ti^m® 4: KfS b^-r < mm a> & *3fe b^-r 

v\ PbiTJfi«ffi4:<z>KfSti\ ARflft, *3«fctf«tt 

^*£<ft5fctf>(^ PZTcog[|8^S:er-ri:#^ 
R*1^lc«5lt« P b <D&tett&<-r& r 4: ^>»^ b 
v\ *fc. Ptli I r u 4rittfcbT, PbirOS 

m&ibZo BST^tPbti^itii^^, 

BaflSt*Sr#<«iie-r*!^B^*)<5. 
[0 0 6 6] #HBxii:tT, ZrtT i irM^S 
iff Sr/fli^ Z r^SrT i ^^lt-<T'>ft < 

S^jgfitt^J: P Z TJfg*©[S:?gfigT*t 5 r 4: ^rM. 

[0 0 6 7] ^tcmjai^ (b) GOSfrjfe-Cfi. »-^«W 
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[0 0 6 8] #J;ilf, PZT^If5«^> PTO, 

BSTOl^-it BTO<)L<llSToroJ:?i:Wj: 

$ fcii bsto@ e»®«{cio{t si - ©jsibi 
mnttm) icft'oTfaibm-vi&m&mzmx.x 

fld****^ *NiJ**H-3fc*»::, *S*«±»::pzt 
Sri SW»«Jf=*l!l-r5 t # <om-<Di$,m4kfti:&*-Z 

[00 6 9] IB— ©«R*fl=-eo«BW«*fcii1w 
[00 7 0] m-efflv^5^r«&**t^^tt» sfttttt 

fc&tztelaimmfc&VSiZfi-t -5 A B 0 3 T'S $ tt5-^n 

^n^/U;* h (Pb (DPM) 2 ) > fh7^- 

y — ^ (Z r (OtBu) 4) > 7" 

F^-fy/D^vf^y (Ti (oiPr) 4 )§o 

LT^tf e>ft5 0 0yx.fi, B STIBlT-fcti 
tf. /<U !7A^i?f ^cf /^^t- h (Ba (DP 
M) 2 ) ^ ^hnyf !7Atr^i?tr^D/f^?t-h 

(Sr (DPM) 2) x fh^-fy^B^-^y 

(T i (O i P r) 4) #£©#*a s *t£*f e>*t3. 

[0071] £jt, mmmm± 

^srtm, 4${;:&<b;ft©&v>— SHb^iSftfW* u 

[0 0 7 2] jW60l0>fiRBSii*«>JE*jH:, j*fflfcfrifc»::£-*> 
*fcffi^lSriBfi:fflv^Sr:4:«s-e#S*s, MkE<7) (a) *3 
iO 5 (b) i:j;5Mm /&Hf|Bf <7>£:EE£- 1 P a J^T 
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wr^T'fcS. ft. j£88i£ff ^ 5 J±^f±ix 
1 0 _1 P ali(±7)Jif* LV\ -^broffyj^HT-ii, 4 
5 OteiTt'fcott), 151? 1 0 0%<£>P Z Ttf*. PZ 
T (10 0) co^fiiigai^LTV^wirSrEv^tULfc 

z\<DimK. vf-s&t&of&mmtkiat^x, lsot 

[0 0 7 3] JJct*38W(0»«S««S:RMi-«. :© 
fflc*s, ¥##&BBffie> 1 0 %w±*tfe«i-5 «t 5 (wis: 

[00 7 4] fcfcfiliftfc^TlfcB&BWSttfcWSfc* 

$ 5 MW^^- ft t ?K >y{c«t o -CtJM<l $ tt 5 S*3 J; o* 

s«±t?*Bttr}H»sn5*Kio-c**s. rats 
[0 0 7 5] n^roa^xvw^sajtxgT-fi. 

Tgpm®/-? * — v -fc^WrielBias&g-Cfc 5 — ^ 

ti-J; 1 ?. TSl5*®i: vy 3y|f<kig«©» 

[0 0 7 6] trT**lW©J: 5 TSP«ffii:[sJCJ; 
*^'^t:bTt, *^^-Jii::feM*5T»««tm (= 

[0 0 7 7] — U"f<7)^ft5E«(i, 
^•y^t LTW!)fflbfc¥9^I»i/i 0-1/1 
OOOllffcO, Sifitt^lifffl'fbi-i: t>&V^ 1/1 0 0 
0S«^<iot#tv^ t fto-c, *S B B B ^b*«j«m 

fiKKco^^bSrH Sitms. fifeBf ©^^b(4*£ B B B 
<b*#J^)g<o®aS:^:^<-r5l5if^i**s^:#v^ 

[0 0 7 8] r.©it£\ StAfb^^m^^'^ 
Tsciffi t ^Aib^^^m^* 5 m- i/^/w ¥bb rt fe 
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[0 0 7 9] r©*«^*5it5JS*^1««iW«l«^» 

&&-rz>tztb(DWM<Dm&k±< mmx&% 0 jo 

[0 0 8 0] ^^fflSb*mii^^LT#^ 

[0 0 8 1] r^i:9^gWT*fflV>5i:#^fi, ISAfb 

\t\ 20 
[0 0 8 2] 

[0 0 8 3] 0$jR$£C) **M-CfflV^*«»*B^ft 
[0 0 8 4] S^S8S4 0 6(Dttm*f&Gm(D&\,^i><D 

[00 8 5] OT^fty^ - 4 0 3 ^±i:ii, ^ 
✓n— 4 l 7 3ftSx^>f ^^figffiSr±rpi#^L-C8afiSix 
£o ^^Si^iry^ — 4 0 3 fctt, 6i5mm^4 0 

^±tu, v^^-*mmmfrh^7?-4 o 3d 

T% T&P^t:— ^4 0 5 <b±^^^g^^co 

WA£*iSJtE®&3&4 0 6 jiiMBSttSo 
[0 0 8 6] *^§g4 0 6<E>rtilti\ itulc»<£>t-*- 

416 (®Apj»^a) \c£v, &m&m&n#x&+& 
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Jk-J-Srirtf-C**. tit?, 

[0087] i©H-e*ufc»«©«-ett, K^s<^> 
*^7-fyi:tt, ^y*«5>fy4iott^#ft 

5>f ^4 1 l(0 2otfSKttbtLTV^5o 
yfi^^vy- h^/u^4 1 2S:^Ut^-**yy4 
0 7U:oftaSoTV^5 0 f-y#^7-Y^4 1 ltt^/u:/ 

4 13^U $ bi-7K^ h7y^4 1 43riiLT* — 
jj?^4 0 7|:o4^otv^ 0 

12^11:, ^/U>^4 1 3£Hf!tfT. 

>^4 o 7^>^S:@fi-rii^x*#sa*^#bix 

5 D Sfc, V4 «h777 P 41 

4<Df%\^>y* #>'**mwx%z>'<>i'74 1 5 £^ 

JlR*f 3|sf^/-^ SrSK * ^ v ^ i: * I*. M^-h^4i 
2t>B!»t*i4:^J:o"C#*i***:»!*, «fc!9 

^4 12, /VPy 4 13 fiK^SSS 4 06rt (cS^i^A/ 
[0 0 8 8] 08 KttJ»»#t»*©— »©«»HSr* 

0. v-y o i rt^{R#sttSo vyy^-50 

l±|:tt^y5 0 2ri**>»9, aW^S 0 2 ^Wj&^ffl 
©77yv ; 5 0 3 J:^« LW»«:SE*"*-« r. t 

[0 0 8 9] i/y >-^~5 0 lri^^KWte* 
/l/^5 0 5 4r^>LT^^ ^ n — >- Fp-7504 do 

5 0 6, 5 0 7^LtS$SS5 0 8*$&XfAtft h 9 

5/^5 0 9 i^lt^yy 5 i 2 l:o/^otv>5 0 r 

02, 505, 506, 5 0 7 ^cOjm^ft^^^^^^^ 
JH#^^^«tti-S»»^ttiP?»^S5 1 3&Wtb 
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J: 5 SKAfHflP £ fiPg^ $ ti 5 fc © -?tt ft V \ 
[0 0 9 0] figJ^B#{i, *i\ /VU:/ 5 0 2, 5 0 5, 

5 0 6SrWJi\ ^yyy-5 0irtoti41fffl^ 

— aix hn-7 5 0 4<DtfXffi&<D&mit&mZ> 0 Hk€ 

Ef4l8 (07) -cHffiS«fc3fA*ft> Jt2*»rt 

tm#xifi. Hffi*»^WA$ix5Btr^«ttLftv^«3fi 

[0 0 9 1] KlHWLfcJ: 5ft8«S:fflv^5rt^«t 
3, ^«^^KftW«^«*t»^^te«tv^t*^^* 
S:Kffi*«rt^*A^S^i:^ffi^ftO, 

[0092] ^am^±-^*^jsw^^^fflv>fc 

[0 0 9 3] rtK+©«ffi##0>£EEfco^TH:, -fr:/ 
#^7^^4 11 (07) ^mii^7P-3yh 
n-7504 (H8) ^SE*S:|B«i-Sri:^J:!9, 1 

[0 0 9 4] M^ll PZTl(0^«l^ot« 

•r-b (Pb (dpm) 2 ) , mmi&mi 7 7°c, 

7n-3yhn-7il200 < C > ZrgftirLtr h 
7^-^ty^h^^y (z r (O t B 
u) 4 ) , JJiO^U* 7 0°C, 777P-nyFD-7l 
*15 0°C, T Ltf h?-f V-futti/m 

V (T i (OiPr) 4 ) , lS^fi*7 5°C. -^*:7n 
-aVha-^iaftlSOttfe^ N0 2 ^7n 

— isot, scffi«as^rtsaflffi 1 8 o°ct-£> ^ 
[0095] (&mm%i- 1 ) h i C/Ttr 

i<hltPt$:fflv^2/zmft > Wt^TSBHiPN^ 
gggS2 ju md: It, lOOixiOOiOTKirtT 
0. 4mmft^W[:Mtt 0 iMiSftfctn-CTX 

5 0 :oM7K^\ 4X4ram^)f ^7 P rtClif 
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[0 0 9 6] Hi <D£ 5^T»8«7U'fffi«lC«)^P 

Hl3 0 4^Pt$rfflV^/iS««l 7W«« 
W^co^ 3, ^U^^M ?rPtt:-S95g^fflSt t 0 

Lfc. 

[0 0 9 7] 3 Ott, HUi6l:il« 

Ut^i^tV^p^yU^ H£& (P b (DP 

M) 2 ) tfftSO. 2SCCM, V^d^K 

(T i (OiPr) 4 ) ttftftO. 2 5 S CCM, N0 2 i)ft 
fi3. 0SCCM^(tt'4 0&fWU T-f^K 

^LTPb (DPM) 2 8EftO. 25SCCM, ^2 
-^AT/h^fv- K (Z r (OtBu) 4) 110. 22 
5SCCM, Ti (OiPr) 488* 0. 2SCCM, 
N0 2 fltfl:3. 0SCCM^(K'1 2 0 0&fW 
U PZT^2 0 0 nmJ|«Ilt r(£>B#<7) 
f£&tp<DM&&mfo(D#X<D±&te. 5X10 _1 Pai: 

^i^fll*ftW7yWtf^<, JBttKft 

6 *-e^* ^m^co^m^m ut t> ±v\ 

[00 9 8] 8 9 11, 2 ^m^fi^fc;*xy v^*3M4 
fcifcP t£*i"S£«©»frfcM:, 12 9 (b) fc*i-J; 
ft P t T»««±T*fi»ft P Z T*gfiflSfl0j£ SftT^S 

EI 9 (a) ^ti^ct^fy^i? 
tttt#&iv*\ PZTlS*tt»ril**tTv^j:v\ 

[0 0 9 9] 0*»9 N »»ftSttfc««±"Ctt, IE*© 

BUeftSrJBric-C*. ft»ft«««FttdS»bn*ri:^t> 
[0 10 0] HBR^. m^'M^T-fiT^Ifii^O 

Atci OOfiMTLUTifivy 3^«KbffllS:«a$^S 

ftt^^y ->^«Ftt^»&ttfco 

[OlOllffiot, 7Kf«^i!>i^-^Ei: 
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[0102] (f&mmm-2) pt<DTt$mm<D 

;*:#££r0. 5^mft N l/zm^, 2/imft^ 5 /z m 
ft, 10/imft. 5 0jumft. 1 0 0 /i mft [d^JE L7c 
£#<0«tt«rJfclftLfco T»tt*IHS>5MWBtt* i-^T 

0. 4mmft^-Jl:U: 0 MrW^ 4 X 4 mm 70 

ttfiJWJWI- 1 4:WI«fcbT, PZT£2 0 0 nnKDg 
[0103] 0 1 0 Ji, T Wffi«0>T^Sffi<P*S: P 
l i«\ TMiT KK^fy^U^BtP t co 

[0i04]Hiio(S*^fl6W:, PtttAfbM 

ft, — ^<K#tt^3fci>r t^t^So — *\ @io 

ffe^#kft5 h<D<D, 1 0 /imft^Kli^rli v-^ 
[0105] r. <£>R#CQ 2 /x m^ a00/i m^CO 

Tffilfi±^PZT|M^EDX?£ (j.*/^— #«x jo 

*»at^«fjfe) \c£ixm-<tio p tttg&itmfibmmm 

Sr^LfcStE^«^{-«. 2/xmft, 10 0/zmftft 

pzT(D^bi^w^:*Jt^oTv^5^^ pt*NMb»sb 

#aiKfi:Hti-<C^ofcS«<^«^tCfi % 1 0 0 /X mft-C 
(IP Z T^ft^WiSlk^otV^ t©©, 2/zmft 
T'^P bas^JSL-T^fco Hfot, ^PZT^Pti 

^ p t ia o ti^«i^t^ ^ <h laot, w 
[0106] (&mm%i-3) ^(D&mmwix-te, e-c 

lsj-$zr.^ — <7)cp,btz, 0 2. 0 3 t^-fcfc 5&0. 4 
mmft ©T»l« 7 l/>f i t ft 9 itf fi 2 mm 

(dp t &&itmm)wm&WLrt. r^n^m^m 
wiofrmm (q) t> t u>r jaiatfrFassffi*: p t 
ft««j»««toaa» (d) £^u< u *<ovm u 

(=q) ) Sr^fcS-frT, &Mi^t^ry^1$ 
PZT^2 0 0 n m(Dj?${C^KgL/c 0 50 
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[0 10 7] H2i:, fc*7^y ^^4#itSrJt«Ufcfe 

Hl^ i0/i m«±tfift94t^f!) ^^»tt*s#bft 
ft^It^5 B p t±t?^»?KfiE$ftfeffitta^ 

rataot, um^m^titzp tTSfiffi±i:ft^ 

4r^ri-<!r%^^ft6o 4 3 0t«WTU Stt 
SI4«^»ffltr^KSftfcP t TSBSffi-hK+#SJ 

its^imt, m^dMk^w^it^&tt-fft. 

5J£tt«^S^*^ffiji$ftS^bT-fc5 t%x.feft 

[0108] cr^-f ^^a^j i ) 7*'** xmmm 1 

fb^<t 3 vy n>S^6 0 0 ^Kffl^klR 6 0 6 Srflg 
Sit, *^««SrKBf^l»bfco y 

tMlto *-T> h»ftK6 0 l Srt>^^ hiftft 
^ioTMJ*Lfc«. y-hi45#y^!l3^602 

f«6 0 3MU; o *ov % BtSIMSW^ttlfc 

^tyftAU na*5±tfpa©tt:»i6 0 5S:»« 

ItCj:^ h 6 0 4 :fc<fclWK»g6 0 5 60*ffi& 

^y*-<KftLfco J^-t^xgtcj: ^ 013 (a) m 

^»«*ft«. 

[0 10 9] hfcitTFfflSWBSrBl 3 

(B) teS^J:5fc#*Ufc. JBHilHIftftite 
0 7 Ltvy r3>^{^X(i#n^#(Z)^*e^i5r^A> 
fc # V9 3>«f« (BPSG) SrfiRI«Ufc«.' CMPifc 

T^fe£ri£AU 7 5 0^-Cl O&^fK&aSrfifo 
fc 0 /<y T* pJl'b UTT i *3<tT>*T i 

[oiio] r^ic^v^fy^cvDSiaw 

SlLfcm, CMPia»)^^7>oy7^6 0 8S: 

VDi, x^f-Ao,^[:J:otMltt)av\ 

^ffl;TSi$mi&Jii: It, Tii6 0 9*Sj;t>*T i N 
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me i o&mmi,xx'<v? u ^icn^ioon 

mOP tH6 1 l«rML/Co r.CO<t#. P t Jgtt 3 0 
t/TiN/TiJB) sftSfiFffiLTttftbftV^lBBf^TffU 
T\ 2 5 0 X 2 5 0 /1 mCD^ES^ 10 0X10 OfB^Ifi 

[0112] #cfci, rtf^ffiKEI l 3 (c) M^-f-J: 5 

PZTlR6 12felfS 2 0 0 nmi:MLfco 

PZTio«g*frli, 0*ttlMft-i) £P3CT-fo 

[0113] fcfc, EI i 3 (D) tr^-r J: 5 K> I r o 
2 K6i3*5J:t/lrBt6i 4 8:^5^* 9 v^fe^J; 

^ 3 yj|6 i 7 t tTv' y =^»<k:jR*3«trJ c s i o 
[0 114] r©J;5^»*Ufc#*o«*H»tt*:IWi 

iiUlO/i C/c m 2 «±(DfB^^tt, 

V t C0fifeO#f±l>3:^— 0%J^T~efo^ & 
JTCfcofco £ 6>K, 0. 4 mn&<DmWiT%V>=i^*? 

5, h lffi^fc^J&Sttel 0 Q cmHKfc 

fc. *fc, ±»©i54IiS:i:6-i:iaot, ±35 

[0 115] (r f /M^^S85tfiaj2) x'M ^iHigCT 2 

C0±{C, T i N T i NSrfiRfllLfc. * 
iUlCuMU K^^^^&l-J: 5 IB— 50 
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<35T/u^iaj»7 0 1 Sr^fiKL, El 1 4 (A) KTjrf £ 5 
4 n 1*5 «t tJ« p I^MO S S h 7 v ^ # ii:S-©7 

[oii6] ft^ifr*5«tt/!gz:^r^^E«*H i 4 
(B) \Z7jk-t£o\zMf&lstz 0 itei\ JB-BBM6»I«7 

02^ ixvy ^>m^mx^^>m<D^mi:^/u 

1*isV =>&UtlR (BPSG) Sr^Lfc^, CMPi£ 

[0 117] tfT^—zuSr^s/^^^^ct 
Lfcfg, *VT*9fl'k LtT i :fcJ;t>*T i NSrfiKIRL 

t, CMPMJ;*) Z^tfTsT-^co-fylfl 0 3£rJ#J&L 

T i il/T i Nlr^^y^ffiia^MU 
9^^y^^^ffit-«t l 9m~^T/u^id^7 0 4 

IMfcK (BPSG) SrriWbfcffc, CMPtti:iO¥a 
8L ^yr^^/Ui: LTT i *5J:T>*T i N £/&Jgi Lfc 0 

y ^ ^ 9 \c X o T JKfiK LT fc A V \ 

[0118] r^T/^KlSL nniH. trr«f*S:llt) 

T*#5o ft^cO^ V^^^^^7^±t-> Ti§70 
7. T iNR7 0 8S:attLt^^y^U -^rcojttc: l 

0 0nm(DPtg7 0 9MU: o w <£> £ # . P t HI 

(±3 0 otgS^Kfflt^^y^tsr LV\ 

[o 1 1 9] xmmmi tmm\Zs v?<< 

mm±. Tummunm (pt/n n/t i ■) 
*ftift*i«7ioS:»*ufc. 

[0120] EMC El 1 4 (C) t-^-f «t 9 ^> P Z T 

17 1 l Sr^-f^Sajg^Ji il^«o*#T*J¥£ 2 0 0 
nm-C^ffililJgfiKUfco I r0 2 l7 13*JJ:tJ { 

1 rK7 1 4ft^^y#y ^jfefcl «fc 0 JSJKU «V>T 

^•u-hj»S:^U PZTSr^gtfe^i: LTttS 
1 7 4: ttv'y 3>KftlR*5«l:a f S i ONIRSr^fig Ufc 

[0121] z\(oxo^mm^timm(Dwm^, 
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fit*. = h • fs-yttOHSLfcteft, 

[0122] (^>f^«Jt«3) r©«a«-e«t, T 
m<o^mm*4 t>aAu nM^r/pS^*^* 

^fiEbfCo rot, h*5±t5tfi*JBSrWT^J:5^ 
TgfSLfc. El 15 (A) *i\ y-hK 

fbR8 0 l %V^v HWfcfcJ:ot»rtLfcll, y-f 
t45#!)i/y3y8 0 2Sr^|gU aiy^-v^Lfcp 

i^yi/y^ s/ y =a vBMfcR*j*R Lfc*. 

±fcT iRfrjftRLfcflL $/y a^RfSSit, 

<£>T i Sr^y^^cfc fcfciO. T i is 

y im K*y— hso 4#j;imiyf 8 o s taj^u 

T#Bt S ftfc n M*5 J; T>* p SMO Sih7V^^^ 
v-y 3>S4R±^M5**tiSo 
[0 12 3] r©J:5 4«i©±|:, JR—Jimife1tR8 
0 7 t LTi/y 3>»{bl»Xtt*n^«s<z>5p«»S:*A, 
/£*>y a^RffcR (BPSG) Sr*«Ufc«, CMPffi 
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